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(54) SIGNAL MONITORING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inexpensively monitor a light signal 
which is switched in a light state as it is and passes through. 
SOLUTION: A signal monitoring device 207 is connected to a part of 
the output terminal of a light switch circuit network 201. Only when 
20* an instruction for monitoring the light signal, the transmitted light 
^ signal is connected to the monitoring device 207 and signal quality is 
monitored. A device for terminating the overhead of the light signal 
can be used as the monitoring device 207. Thus a bit error rate can 
be checked or an identifier filled in the overhead can be recognized by 
the device. Since all the light signals can be monitored only by 
preparing few monitoring devices for multiple light signals by using 
such constitution, the light signals can inexpensively be monitored. 
Since the signals are not always monitored but they are monitored 
only when a monitoring request is given, management information 
quantity controlling a node is reduced and effect that an inexpensive system can be constructed is given. 
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CLAIMS 


[Claim(s)] 

[Claim 1] In the communication network which consists of a node with the 1st signal monitor means and the 
2nd signal monitor means Usually, perform the monitor using said 1st signal monitor means, and the signal 
using said 2nd signal monitor means is not supervised. The signal monitor method characterized by 
supervising the signal which inputted said signal also into said 2nd signal monitor means, and used together 
said 2nd signal monitor means when detailed surveillance intelligence becomes **. 

[Claim 2] In the communication network which consists of a node with other nodes, a means to perform 
transmission and reception of supervisory-control information, the 1st signal monitor means, and the 2nd 
signal monitor means Usually, supervise the signal using said 1st signal monitor means, and the signal using 
said 2nd signal monitor means is not supervised. The signal monitor method characterized by supervising the 
signal which inputted said signal also into said 2nd signal monitor means, and used together said 2nd signal 
monitor means when the supervisory-control information received from other nodes is the demand which 
supervises the signal using said 2nd signal monitor means. 

[Claim 3] In the communication network which consists of a node equipped with the switching circuit 
network which changes the 1st signal monitor means, the 2nd signal monitor means, the 2nd [ said ] signal 
monitor means, and a signal Usually, perform the monitor using said 1st signal monitor means, and the signal 
using said 2nd signal monitor means is not supervised. The signal monitor method characterized by 
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supervising the signal which changed said switching circuit network, inputted said signal into said 2nd signal 
monitor means, and used together said 2nd signal monitor means when detailed surveillance intelligence 
becomes **. 

[Claim 4] In the communication network which consists of a node equipped with the switching circuit 
network which changes other nodes, a means to perform transmission and reception of supervisory-control 
information, the 1st signal monitor means, the 2nd signal monitor means, the 2nd [ said ] signal monitor 
means, and a signal Usually, supervise the signal using said 1st signal monitor means, and the signal using 
said 2nd signal monitor means is not supervised. When the supervisory-control information received from 
other nodes is the demand which supervises the signal using said 2nd signal monitor means The signal 
monitor method characterized by supervising the signal which changed said switching circuit network, 
inputted said signal also into said 2nd signal monitor means, and used together said 2nd signal monitor 
means. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a communication link network node and a communication 

network monitor method, and a communication network. 

[0002] 

[Description of the Prior Art] When a network was conventionally constituted using an optical switch 
network and it was going to supervise signal qualities, identifiers, etc. of the main signal light, such as an 
error rate, in the node, as shown in drawing 6 , all the lightwave signals had to be changed into the electrical 
signal, and the signal had to be supervised (170 no. 1, pp.159- vol/[ KSato et al., IEEE J.Select 
AreasCommun., and ] 12, 1994). The optical transceiver machine which 605, the wavelength division 
multiplex eliminator which 606 separates an optical-fiber-transmission way and the lightwave signal with 
which the wavelength division multiplex of 601 was carried out for every wavelength, and is outputted, and 
602 change a lightwave signal into an electrical signal in drawing 6 , changes into a lightwave signal again, and 
is outputted, and 603 are optical switch networks. 604 is a unification machine which carries out the 
wavelength division multiplex of two or more different lightwave signals. For example, when the signal 
(Bellcore TR-NWT-000253 reference) of the specification of SONET (Synchronous optical network) is used 
as a signal to transmit using this node configuration, surveillance intelligence is always transmitted by 
cutting tool multiplex between adjacent nodes. If the termination function of the signal of SONET is given to 
the optical transceiver machine 602, in the optical transceiver machine 602, it is possible by changing signal 
light into an electrical signal and performing a parity check etc. to supervise the bit error rate of the signal. 
Moreover, by [ of the signal of SONET specification ] carrying out termination, the information on the 
identifier of a signal can be acquired and it is possible to supervise the identifier of a signal. 
[0003] 

[Problem(s) to be Solved by the Invention] If the conventional technique explained above is used, in an 
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optical-communication network, it is possible to perform the signal quality of all the main signal light inputted 
into a node and the monitor of an identifier. However, since electric termination of all the lightwave signals is 
carried out and the signal is supervised using signal supervisory equipment, in order to always supervise all 
signal light, when the number of signal supervisory equipment is needed only several signal minutes and the 
magnitude of node equipment becomes large, power consumption also becomes large and the cost of node 
equipment becomes high. Moreover, since it is always supervising, the memory space for monitoring system 
etc. becomes large, and becomes high cost. Moreover, since Time Division Multiplexing of the surveillance 
intelligence is carried out to a signal, it is embedded to it and it is always transmitting, the amount of 
information for a monitor and control becomes large, the capacity of a monitor and a control line becomes 
large, or congestion becomes easy to happen to a monitor and a control line. If the congestion of a monitor 
and a control line becomes easy to happen, high-speed failure recovery cannot be performed. 
[0004] 

[Means for Solving the Problem] In the communication network which consists of a node in which the signal 
monitor method of this invention has the 1st signal monitor means and the 2nd signal monitor means Usually, 
perform the monitor using said 1st signal monitor means, and the signal using said 2nd signal monitor means 
is not supervised. When detailed surveillance intelligence becomes **, said signal is inputted also into said 
2nd signal monitor means, and it is characterized by supervising the signal which used together said 2nd 
signal monitor means. 

[0005] Moreover, it sets to the communication network which consists of a node with other nodes, a means 
to perform transmission and reception of supervisory-control information, the 1st signal monitor means, and 
the 2nd signal monitor means. Usually, supervise the signal using said 1st signal monitor means, and the 
signal using said 2nd signal monitor means is not supervised. When the supervisory-control information 
received from other nodes is the demand which supervises the signal using said 2nd signal monitor means, 
said signal is inputted also into said 2nd signal monitor means, and it is characterized by supervising the 
signal which used together said 2nd signal monitor means. 

[0006] Moreover, it sets to the communication network which consists of a node equipped with the 
switching circuit network which changes the 1st signal monitor means, the 2nd signal monitor means, the 
2nd [ said ] signal monitor means, and a signal. Usually, perform the monitor using said 1st signal monitor 
means, and the signal using said 2nd signal monitor means is not supervised. When detailed surveillance 
intelligence becomes **, said switching circuit network is changed, said signal is inputted into said 2nd signal 
monitor means, and it is characterized by supervising the signal which used together said 2nd signal monitor 
means. 

[0007] Moreover, it sets to the communication network which consists of a node equipped with the 
switching circuit network which changes other nodes, a means to perform transmission and reception of 
supervisory-control information, the 1st signal monitor means, the 2nd signal monitor means, the 2nd [ said ] 
signal monitor means, and a signal. Usually, supervise the signal using said 1st signal monitor means, and the 
signal using said 2nd signal monitor means is not supervised. When the supervisory-control information 
received from other nodes is the demand which supervises the signal using said 2nd signal monitor means, 
said switching circuit network is changed, said signal is inputted also into said 2nd signal monitor means, and 
it is characterized by supervising the signal which used together said 2nd signal monitor means. 
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[0008] (Operation) An operation of this invention is explained hereafter. 

[0009] In this invention, by connecting the supervisory equipment of a signal to some outgoing ends of a 
switching circuit network, when there is no need for a signal monitor, only when a signal monitor is required, 
a signal monitor is performed, without supervising. Thereby, it is not necessary to prepare a signal 
terminating set, and low cost-ization of node equipment can be attained to all signals. Moreover, since the 
information on a monitor and control is transmitted without always transmitting surveillance intelligence only 
when required, the amount of transfer of a monitor and control information can be reduced, and since there 
is little required memory space and it ends, low-costHzing of a SCS is possible. Moreover, when the amount 
of transfer of a monitor and control information becomes less, it is possible for the circuit capacity of 
required monitor and control or the congestion of a monitor and a control circuit to decrease, and to perform 
high-speed failure recovery. 
[0010] 

[Embodiment of the Invention] Even if it supervises the condition of a beam-of-light way or uses the 
equipment which supervises the condition of a switch, since it has realized by supervising the condition of 
the signal for a monitor, it is impossible to supervise the signal quality which is the purpose of this invention. 
For example, JP,6-1 77838.A and JP,61-232734,A are the systems for supervising a beam-of-light way, and 
it is impossible to apply for the monitor of the main signal which is the purpose of this invention. It is 
impossible for JP,62~6207,B and JP,63-223721 ,A to supervise the operating state of a switch, and to use for 
the monitor of the signal which is the purpose of this invention. This invention is for supervising the main 
signal. 

[0011] Hereafter, an example is shown and this invention is explained in detail. 
[0012] Hereafter, the signal of STS-1 specification is the signal format of being used by SONET 
(Synchronous optical network, Bellcore TR-NWT-000253 reference), and a monitor and control information 
are also embedded and transmitted besides the main signal. It realizes by specifically dividing and 
transmitting the field by which Time Division Multiplexing is carried out for every cutting tool to the field 
(payload) for transmitting the field (overhead) and the main signal for a monitor / control. Although the 
section transmitted without the contents changing between a certain termination is called pass, the 
information on the identifier of pass is stored in some cutting tools (1 byte of C etc.), and the identifier of 
pass can be known by investigating it. Moreover, by analyzing some cutting tools (B1 byte etc.), an error rate 
can be calculated by the ability to perform a parity check, and it is possible to get to know the signal quality 
about a bit error rate. Therefore, it is possible by carrying out termination of the signal of STS-1 to 
supervise signals, such as an error rate. 

[0013] The example of the 1st invention is explained using drawing 1 . In drawing 1 , 100 expresses a 
communication network node. 101 is a switching circuit network, it is possible to use ADM (Add/drop 
multiplexing) equipment and DCS (Digital cross-connect system) equipment (to refer to Tsong-HoWu and 
"fiber network-services survivability") of specification of SONET, and it is possible to change and edit the 
signal unit of STS-1 format, it to carry out add (for a signal to be added into a transmission signal), or to 
carry out drop (for a certain signal to be sampled out of a transmission signal). 106 and 109 are signaHine 
ways along which the signal of STS-1 format passes, and it is possible by passing along this track to transmit 
a signal to other nodes. 
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[0014] Although the part of the optical transmitter which carries out electric-light conversion is the part of 
the optical receiver which carries out optical-electrical-and-electric-equipment conversion on the outside 
of a node 100 just before 106, the part which carries out time multipled separation of the signal which carried 
out optical reception, and is divided into two or more signals of STS-1, and immediately after 109 and there 
is a part which carries out Time Division Multiplexing of two or more signals of STS-1, in order to simplify 
explanation, it has not described to drawing 1 . Moreover, although it is possible to add the equipment which 
performs add/drop of the main signal, i.e., STS-1 signal, to some I/O edges of the switching circuit network 
101, in order to simplify explanation, it has not described to drawing 1 . In a node 100, now, STS-1 signal 
which passes along 106 is changed with the switching circuit network 101, is sent out 109, and is not 
performing termination of STS-1 signal. Therefore, STS-1 signal cannot be supervised unless it performs 
termination of STS-1 by somewhere. 

[0015] 105 is a signal terminating set (signal monitor means), and can use the equipment which carries out 
termination of the signal of STS-1 format. It is possible to supervise the signal quality (bit error rate) of 
STS-1 signal by supervising the field which 105 can supervise the identifier of the signal of STS-1 format, 
and can calculate an error rate. As an information processing means, it is possible to use a workstation 103. 
107 and 108 are the telephone lines along which a digital signal passes. 102 and 104 are DSU (Digital Signal 
Unit) (a means to receive a control management signal, a means to transmit a control management signal) of 
ISDN (Integrated Services Digital Network), and can be connected with the Internet by connecting with a 
network provider. Therefore, it is possible to deliver and receive control management information between 
each node using 102 and 104. 

[001 6] Now, the signal which arrived from the signal-line way 106 in the node 100 shown in drawing 1 is sent 
out on the signal-line way 109, after routing is performed by the switching circuit network 101 . In this case, 
since it sends out to other nodes without performing termination of STS-1 as it is still this connection, this 
signal cannot be supervised. However, when a failure occurs in a communication link, it is necessary to 
supervise the quality of signals, such as a bit error rate. When other nodes need the monitor result of the 
signal of a node 100, the instruction is transmitted to a node 100 through the Internet from other nodes. As 
for the information processor 103 which received the instruction information through 102, it is possible to 
change the switching circuit network 101, to connect a signal to signal supervisory equipment 105, and to 
make the monitor of the signal of STS-1 format, i.e., the identifier and bit error rate of a signal, supervise. 
The information processor which obtained surveillance intelligence using 105 can transmit the surveillance 
intelligence in the node 100 of a certain signal to other nodes using the Internet connected through 104. 
[0017] If the node configuration of drawing 1 is used, only when the monitor of a signal will be required, it is 
possible to change the switching circuit network 101 and to input a signal into signal supervisory equipment 
Therefore, in a node 100, the signal supervisory equipment of the STS-1 format for the number of a signal is 
unnecessary, and since a fraction is sufficient as the number of signal supervisory equipment, the monitor of 
a node is realizable by low cost. Moreover, since it supervises only when a monitor is required and 
surveillance intelligence is transmitted when communication failure occurs by using the node configuration 
°f drawing 1 , the amount of transfer of supervisory-control information can be reduced. Therefore, it is 
possible to perform monitor and control by low cost. 

[0018] In the example of the 1st invention, although the Internet was used as a transfer means of control 
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management information, if it can communicate with other nodes, even if it uses other networks, this 
invention can be realized without trouble. 

[0019] Moreover, in an example, although 102, 104, and two equipments were used as a means to connect 
with the Internet, since it is realizable on one board, it is clear [ two-way communication is possible for the 
Internet and ] that it is realizable by using the equipment same as 102 and 104. 

[0020] Moreover, in an example, although the surveillance intelligence from supervisory equipment 105 is 
once inputted into the information processor 103, it is realizable [ this invention ] without trouble also by 
carrying out direct continuation of the outgoing end of supervisory equipment 105 to the input edge of 104. 
[0021] Moreover, in an example, although the equipment which carries out termination of the main signal is 
not connected to some I/O edges of the switching circuit network 101, even if it connects to some I/O 
edges of a switching circuit network the equipment which carries out termination of the main signal, this 
invention can be carried out without trouble. 

[0022] Next, the example of the 2nd invention is explained using drawing 2 . In drawing 2 , 208 and 209 are 
optical transmission lines and it is possible by passing along this track to transmit a signal to other nodes. 
200 expresses an optical-communication network node. As 201 is an optical switch network and it is shown 
in drawing 5 as an optical switch network 201 the optical switch network (white enclosures — ) of 64x64 
which sees two or more sets of matrix optical switches of 8x8 made using LiNb03, and is made It can use 
"the 2nd volume of 93 (ECOC'93:European Conference - Optical Communication) proceeding, and refer to 
the 5.3,153 page of the I C Ore CTuP(s)." 

[0023] A lightwave signal is changed into an electrical signal, the equipment which carries out termination of 
the STS-1 signal is connected to some I/O edges of an optical switch network, and although it is possible to 
perform add(for lightwave signal to be added into optical transmission signal)/drop (for a certain lightwave 
signal to be sampled out of an optical transmission signal) of the main signal, the equipment which carries 
out termination of the lightwave signal [ add/drop / lightwave signal / in order to simplify explanation ] has 
not been indicated to drawing 2 here. Now and 1.55 micrometers The lightwave signal of a band is used for 
the main signal, and it is 1.31 micrometers. A lightwave signal is used for a transfer of control and 
surveillance intelligence. 203 is an optical receiver (an optical receiving means to receive a control 
management signal). 205 is 1.31 micrometers. It is the optical transmitter (an optical transmitting means to 
transmit a control management signal) which sends out a lightwave signal. 202 is 1.31 micrometers. To the 
optical receiver 203, it is 1.55 micrometers about a lightwave signal. It is the WDM coupler (optical spectral 
separation means) which connects the lightwave signal of a band to the input edge of an optical switch 
network. 204 is a workstation (information processing means) and processes control and management 
information. 204 has the router of control management information and performs routing to a node to send 
with reference to the header of control management information. 206 is a WDM coupler (optical multiplexing 
machine) as well as 202, and is 1.31 micrometers from the optical transmitter 205. 1.55 micrometers from a 
lightwave signal and the optical switch network 201 The lightwave signal of a band is multiplexed. 207 is a 
lightwave signal terminating set (lightwave signal monitor means), and what has possible carrying out 
termination of the signal of STS-1 format is used after optical - electrical-and-electric-equipment 
conversion. Therefore, it is possible to supervise the signal quality of STS-1 signal by supervising the field 
which 207 can supervise the identifier of the signal of STS-1 format, and can calculate an error rate in the 
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overhead of STS-1 signal. 

[0024] Usually, in the node 200 shown in drawing 2 , a lightwave signal is changed using the optical switch 
network 201 with light, it is transmitted like 208, 202, 201, 206, and 209, and a lightwave signal cannot be 
supervised in a node 200. When it is necessary to carry out that a failure occurs in an optical transmission 
line etc. and other nodes need to supervise the main signal in a node 200, other nodes send out first the 
instruction which supervises the lightwave signal to node 200. It is possible for control and management 
information to be received by the optical receiver 203 with the WDM coupler 202 among the lightwave 
signals transmitted from 208, and to interpret information by workstation 204. Thus, if an information 
processor 204 receives an instruction so that a signal may be supervised from other nodes, an information 
processor 204 will change the optical switch network 201, it will change it so that signal light may be 
connected to 207, and will supervise a lightwave signal by 207. The information processor 204 which 
obtained the surveillance intelligence of a lightwave signal from 207 becomes possible [ sending out the 
information to other nodes ] using the optical transmitter 205. 

[0025] By using a node configuration like drawing 2 , only when a monitor is required, it is possible to 
supervise by connecting with lightwave signal supervisory equipment using the optical switch network 201. 
Therefore, the number of the lightwave signal supervisory equipment (optical - 

electrical-and-electric-equipment inverter required for a monitor is also included) needed can be reduced, 
and cost of a node can be made cheap. Moreover, since surveillance intelligence is not transmitted, but 
surveillance intelligence is transmitted only when required when surveillance intelligence is not required 
when the failure has not occurred, it is able for there to be little amount of information for a monitor and 
control, to end, and to make cost of a monitor and control cheap. 

[0026] Moreover, if the configuration of drawing 2 is used, it is possible to set up two steps of monitor level. 
If the optical coupler which branches the power of light by a certain ratio is used instead of using the WDM 
coupler 202 with the configuration of drawing 2 , it is possible to supervise the optical level of the main signal 
light. Therefore, it is possible to supervise the lightwave signal of the 2nd phase, such as an error rate of a 
lightwave signal and an identifier, with the optical receiver 203 as the 1st step first by it being possible to 
supervise the dc component of a supervisory signal, changing the optical switch network 201, making it input 
into lightwave signal supervisory equipment 207, and supervising. The information which will require urgency 
which is required at the time of failure recovery if such a configuration is used can always be supervised by 
low cost. Since the time amount of a second unit is not required in order to decide a failure point for 
restoration of the optical transmission line after failure recovery takes place, it is possible to change an 
optical switch network, to connect with the lightwave signal terminating set 207, and to supervise a 
lightwave signal afterwards. 

[0027] In the example of the 2nd invention, although it realized by using the lightwave signal of the main 
signal light and another wavelength for transmission of a control management signal, even if it uses the 
approach by subcarrier multiplex, the approach of transmitting using another fiber, the method of using the 
telephone line, etc., this invention can be realized without trouble. Therefore, as an optical multiplexing 
means and an optical spectral separation means, although the WDM coupler was used, if approaches, such as 
subcarrier multiplex, are used, it is possible to use the optical coupler which combines optical power by a 
certain ratio. 
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[0028] Moreover, in an example, although lightwave signal supervisory equipment 207 has composition 
connected to an information processor 204 at an input, it is possible for the configuration which connects 
with the optical transmitter 205 directly to also realize the outgoing end of 207 without trouble as for this 
invention. 

[0029] Moreover, in an example, although the terminating set which are applications other than a monitor 
and carries out termination of the main signal light is not connected to the optical switch network, even if it 
carries out termination of the main signal light and uses the main signal light in the node, this invention can 
be carried out without trouble. 

[0030] The example of the 3rd invention is explained using drawing 3 . In drawing 3 , 3101 and 3201 express 
an optical-communication network node. 3102 and 3202 are LiNb03, as it is an optical switch network and is 
shown in drawing 5 . It can connect combining the matrix optical switches 501, 502, and 503 used and made 
two or more, and the optical switch network (refer to white enclosures, and I C Ore C'the 2nd volume of 93 
(ECOC'93:European Conference - Optical Communication) proceeding, 5.3,153 page of TuP(s)) to constitute 
can be used. 3103 and 3202 are optical transmitters, and as shown in drawing 3 , respectively, they are 
connected to the optical switch networks 3102 and 3202. 3104 and 3204 are optical receivers and are 
connected to the optical switch networks 3102 and 3202, respectively. 3107 and 3207 are information 
processors and can use a workstation. 3113-3116, and 3213 and 3214 are the optical-fiber-transmission 
ways for transmitting the main signal, and 31 1 1 , 31 1 2, 31 1 7, 31 1 8, 321 1 , and 321 2 are the 
optical-fiber-transmission ways for transmitting a monitor and a control signal. 3105, 3109, 3205, and 3209 
are optical receivers which transmit the control information from an information processor, and are 
connected to the optical-fiber-transmission way for transmitting a monitor and control information, 
respectively. 3106, 3110, 3206, and 3210 transmit a monitor and control information to the information 
processor of each node after receiving the signal light which transmits the monitor and control information 
from other nodes. 3108 and 3208 are equipment which receives a lightwave signal and supervises a signal, 
and extract only the field (in the case of SONET, it is the part of an overhead) where only control and 
surveillance intelligence are described out of an optical receiver and a signal. 

[0031] If the system shown in drawing 3 is used, it is possible to supervise, even if it always does not 
supervise the lightwave signal of the main signal. Suppose that the optical switch networks 3102 and 3202 
are changed so that it may go to the optical receiver 3204 now through an optical transmission line 31 1 5, the 
optical switch network 3102, an optical transmission line 31 14, and the optical switch network 3202. Usually, 
this lightwave signal is not supervised. Although the optical receiver 3204 has received the lightwave signal, 
if the error rate increases and it becomes non-receipt, in order to know the condition of the lightwave signal 
in a node 3101, the optical transmitter 3205 for control will be used for an information processor 3208, and it 
will give an instruction to a node 3101 so that the condition of the lightwave signal in a node 3101 may be 
investigated. The node 3101 which received the instruction from a node 3202 is changed so that the 
lightwave signal from an optical transmission line 3115 may be received by lightwave signal supervisory 
equipment 3108. A node 3201 can grasp the condition of the lightwave signal in a node 3201 by measuring an 
error rate with a parity check etc. and transmitting the result using the optical transmitter 3109. 
[0032] Moreover, lightwave signal supervisory equipment can be supervised also in the state of the lightwave 
signal connected to which input edge, if an optical switch network is changed by connecting with the 
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outgoing end of the optical switch network which changes the main signal. By using such a system, it is 
possible to reduce the number of supervisory equipment and it is possible to low~costHze node equipment 
Moreover, it becomes possible [ it is possible to reduce a monitor item when a network is normal, and ], when 
a failure occurs to supervise all lightwave signals by changing to lightwave signal supervisory equipment. 
Therefore, since the amount of transfer of a monitor and control information when the failure has not 
occurred can be reduced, and there are few amounts of information processing of supervisory-control 
information and they end, when the CPU activity ratio of a SCS decreases, the amount of the memory used 
also becomes less. Therefore, it is possible to make a SCS into low cost. 

[0033] Thus, it is not necessary to arrange to a monitor the equipment which carries out electric-light 
conversion for every transmission line, and a network can be economically built by omitting a monitor, when 
the lightwave signal is received normally without a bit error, and supervising, only when a failure is 
encountered. 

[0034] The example of the 4th invention is explained using drawing 4 . In drawing 4 , 4101 and 4201 express 
an optical-communication network node. 3102-3214 are the same as what was explained in the example of 
the 3rd invention. 4104, 4105, 4204, and 4205 are optical receivers, judge whether they are more than level 
with the optical level of a lightwave signal, and the following, and transmit a judgment result to an information 
processor 3107 or 3207. 4102 and 4103 are optical turnouts and branch light at 5% of a rate 95% to the 
direction of the optical switch network 3102 to the direction of the optical receivers 4104 and 4105. Similarly, 
4202 and 4203 are optical turnouts and branch light at 5% of a rate 95% to the direction of the optical switch 
network 3202 to the direction of the optical receivers 4202 and 4205. Therefore, it is possible by using the 
optical turnouts 4102 and 4103 and the optical receivers 4104 and 4105 to always supervise the optical level 
of main signal light. It is possible similarly to always supervise the optical level of a main signal by using the 
optical turnouts 4202 and 4203 and the optical receivers 4204 and 4205. 

[0035] It is possible to always supervise optical level of the main signal light as mentioned above (the 
1st-step monitor). Moreover, it is possible by changing the optical switch network 3202 so that the main 
signal light may be connected to lightwave signal supervisory equipment 3208 to supervise the bit error rate 
of the main signal light. Therefore, it is possible to consider as the monitor of the optical level of the main 
signal light as the 1st step, and to consider the phase supervised in this system as the monitor of the bit 
error rate of the main signal light as the 2nd step. 

[0036] Now, the main signal light is transmitted through an optical transmission line 31 14, and it passes along 
the optical switch network 3202, and suppose that it is received by the optical receiver 3204. Let 31 13 be a 
reserve optical transmission line. In the condition that the optical fiber 3114 is cut completely, it can judge 
with a disconnection state by the monitor of optical level using the optical receiver 4204 (the 1st~step 
monitor). It is possible to start failure recovery action, to change to the reserve optical transmission line 
31 1 3 appointed beforehand, and to perform failure recovery by the failure detection by the 1 st-step monitor. 
On the other hand, after failure recovery is completed, it is necessary to define and restore a failure point. 
Since it is once failure recovery is performed, and rapidity is not required of the monitor of the bit error rate 
for retrieval of the failure point etc. for the time of failure recovery, it is not necessary to monitor 
continuously. Therefore, what is necessary is to perform a detailed monitor using the 2nd signal monitor 
means (lightwave signal supervisory equipment 3108 and 3208) which performs the 2nd-step monitor, only 
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when the monitor of a bit error rate etc. is required. 

[0037] In the example of the 4th invention, although the monitor of a lightwave signal was explained, this 
example is not restricted to this. For example, it is also possible to supervise the section overhead of STS-1 
and to supervise a pass overhead in STS-1 format as the 2nd~step monitor as the 1st-step monitor. In 
SONET, since it is possible to supervise a pass overhead only after supervising the section overhead of 
STS-1, the equipment of an equipment scale which can be supervised to a pass overhead is larger than the 
equipment which supervises a section overhead. Therefore, when a failure is not encountered, by supervising 
only the section overhead of STS-1 format about the pass which does not perform drop (termination) by a 
certain node, the number of the equipment supervised to a pass overhead can be reduced, and an equipment 
scale is small and ends. 

[0038] Since failure recovery must be performed urgently, it is always necessary to perform the monitor of a 
section overhead. What is necessary is on the other hand, to always perform neither the bit error rate of 
pass, nor the monitor of an identifier in an intermediate node, and to be able to carry out, only when a failure 
occurs. What is necessary is just to be able to supervise the bit error rate of pass, an identifier, etc. by the 
intermediate node which does not perform drop (termination) of the pass, in order to check how far the pass 
which the failure generated is transmitted to normal, when a failure occurs on a certain pass. Therefore, it is 
possible to assign a monitor phase so that a section overhead may be supervised as the 1st-step monitor 
and a pass overhead may be supervised as the 2nd-step monitor. Therefore, it inputs into a switching circuit 
network (in drawing 4 , it uses instead of the optical switch network 3202), after performing the 1st-step 
monitor to each signal. Usually, what needs to carry out drop (termination) by the node is connected to the 
termination machine (it uses for the part of 3204 by drawing 4 ) of a pass overhead, and the pass which does 
not carry out termination by the node is connected to the track (it is about [ 3212 or 3213 ] at drawing 4 ) 
linked to other nodes. Only when it is necessary to supervise a pass overhead, it is possible to supervise by 
changing a switching circuit network to signal supervisory equipment (equivalent to the part of 3208 at 
drawing 4 ). Although the monitor of the section overhead of the 1st step is always performed, since it 
supervises without always performing the monitor of the pass overhead of the 2nd step only when required, 
it is possible to constitute low cost monitoring system. 

[0039] The example of the 5th invention is explained using drawing 4 . If the system of drawing 4 is used as 
the example of the 4th invention explained, it is possible to perform the communication link with other nodes 
using the optical transmission line for transmitting a monitor and control information. Moreover, nodes 4201 
and 4202 always supervise the surveillance intelligence (optical level of the main signal light) of the 1st step, 
and as for the surveillance intelligence (the bit error rate of the main signal light, identifier, etc.) of the 2nd 
step, only when there is a demand, an optical switch network is changed, and main signal light is connected 
to lightwave signal supervisory equipment 3208, and they can perform the 2nd-step monitor. Therefore, only 
when the surveillance intelligence to the 1st step is usually transmitted using the optical transmission line 
for transmitting a monitor and control information and the demand from other nodes has been transmitted 
using the optical transmission line for transmitting a monitor and control information, supervising to the 2nd 
step is possible by changing the optical switch network 3202. 

[0040] Thus, when it transmits to other nodes, and required and only the surveillance intelligence to the 1st 
step usually transmits the surveillance intelligence to the 2nd step to other nodes, the number of the 
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equipment which performs the 2nd~step monitor can be reduced, and it is possible to make a network into 
low cost. Moreover, compared with the method which always sends out all surveillance intelligence, there are 
few monitors and amounts of control information transmitted when the failure is not encountered, and it 
ends, and is hard to set the congestion of the channel of a monitor and control. Since it is possible to 
transmit control information required for a high speed also in the time of a failure, the failure recovery time 
becomes a high speed. Therefore, it is possible to make small the social damage to which the interrupt time 
of the network at the time of a failure becomes short. 

[0041] As mentioned above, although from the 1st invention to the 5th invention was explained to the detail 
with the example, these invention is not limited only to this example. 

[0042] Although the case where one piece was used within a node, respectively was shown as the number of 
the example of the 1st invention, the signal additional equipment, a signal terminating set, and signal 
supervisory equipment, this invention is applicable, even if it is one piece and is the two or more numbers. 
[0043] Although the example of the 2nd invention showed the case where one piece was used within a node, 
respectively, as the number of an optical transmitter, an optical receiver, and lightwave signal supervisory 
equipment, this invention is applicable, even if it is one piece and is the two or more numbers. 
[0044] In the example of the 3rd invention, the 4th invention, and the 5th invention, although the exchange of 
the surveillance intelligence between 2 nodes was explained, it is the different number of nodes from an 
example, and things applicable [ this invention ] also in the network of other topology, such as the shape of 
a ring, a chain, and a star, are obvious. 

[0045] Moreover, in the example of the 1st invention, the telephone line was used using a different 
optical-fiber-transmission way for a monitor / control from the optical-fiber-transmission way which 
transmits the main signal in the example of the 3rd invention and the 4th invention as a means to transmit a 
monitor and a control signal. However, this invention can be carried out convenient also by using the method 
which a means to transmit a monitor and control information superimposes monitor / control light of 
wavelength which does not necessarily need to use a spatially different optical-fiber-transmission way, for 
example, is different from the main signal light for between [ every ] nodes by the delivery side node, and is 
separated by the receptacle side node. Moreover, this invention can be carried out convenient also by 
transmitting a monitor and a control signal by separating supervisory control signal light by superimposing a 
subcarrier signal by the delivery side node, and dissociating by the receptacle side node. 
[0046] As an optical switch used in an optical switch network, it is LiNb03. Although the optical switch used 
and made was used, this invention is applicable even if it uses the optical switch network constituted using 
optical switches of arbitration, such as a mechanical optical switch and semi-conductor optical switch and a 
quartz optical switch. 

[0047] Although the space optical switch network of the configuration of drawing 3 was used as an optical 
switch network in the example of this invention, this invention is applicable even if it uses the switching 
circuit network of the number of input/output port of arbitration of the switching circuit network 
configuration of arbitration. 

[0048] In the example of this invention, as an optical switch network, although the space division optical 
switch network was used, even if it uses a wavelength division optical switch network, this invention can be 
carried out. This invention is applicable even if it uses the wavelength division optical switch network of the 
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configuration using the configuration, and the star coupler and the wavelength selection filter using the 
configuration using the wavelength sensing element and the space division optical switch network as a 
wavelength division optical switch network, and a wavelength sensing element and a wavelength routing 
component. 

[0049] In the example of this invention, although ADM of SONET and DCS were used, even if it uses ADM of 
SDH (Synchronous digital hierarchy) specification, and DCS and uses other time division switch networks as 
a switching circuit network, this invention can be carried out convenient. 

[0050] Although the lightwave signal explained the failure recovery of the section by which electric 
termination is carried out, if it is the section which does not change the contents of the signal currently 
transmitted even if electric termination of the lightwave signal is carried out on the way and it is relayed, as 
for this invention, it is obvious that it is applicable. 

[0051] Moreover, although the workstation was used as an information processor, this invention is applicable 

even if it uses a personal computer, DSP (digital signal processor), etc. 

[0052] 

[Effect of the Invention] If this invention is applied, since it will become possible to supervise the monitor 
item which does not always need to be supervised only when required, the number of preparations of the 
supervisory equipment which does not always need to be supervised can be reduced. That is, it is possible to 
only prepare a small number of supervisory equipment, and to supervise all signals to many signals, and it is 
possible to low-costHze node equipment. Moreover, since there is little number of supervisory equipment, 
there may also be little power consumption. In the system using optical communication, it is possible to 
reduce the number of equipment required for optical - electricahand~-electric-~equipment conversion 
required for a monitor and control, the volume of node equipment can be made small, and power 
consumption can also be made small. Moreover, since it is possible to reduce the conservative quantity of 
surveillance intelligence, memory space required of a SCS can be lessened and low-cost-izing of a SCS is 
possible. Moreover, since it is possible to reduce the amount of transfer of surveillance intelligence, the 
capacity of a monitor and a control line can be reduced, or the congestion of a monitor and a control line can 
make it hard to happen. Therefore, improvement in the speed of transfer of the information at the time of a 
failure is possible, and it is possible to make small the social and economical damage by the network failure. 
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■^;l/*KS-T«c:i:tfRr*6T?feSo B2<D*MiTWDM 
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[0 0 2 7] W2 0«SBHO*Mi«fc»v>T, fflWSSM 

10 So fot, ftttS^SfcLT, WDM* 

[0 0 2 8] X, ^ttWfcJH^Ttt. %f|4*E1I£ll2 

o 7 afli mwmmm 2 0 4 tcA*f^»8isns«titci:a 
oTt^tf, 2 0 7 <ota***ii:s. states 2 0 5^ 

[0 0 2 9] X, **flfc»^TB:, K«fcW<DffiS£ 
<Hfi6T#5o 

[0 0 3 0] |g3 3rffl^T, S3 05SW<OHISiWIKOV^ 
TlS0j!-rS o H3tCj$VT3 1 OK 3 2 0 1 ttftiM 
*v • KSSTo 3 1 0 2, 3 2 0 2fcMfc 

X-T^y^lElfeSSST, H5ti-^"rJ:3fc:* L i Nb03 ^ 
^t(Hn/c^h f J^X^7f50K 5 0 2. 

5 0 3^aasa^^rSE^LT«fiK-rs5tx><^^ 
30 caas, -f- - • - i/— 9 3 (e c 

OC 93 : European Conference 

on Optical Communicatio 
n) -fui/— rV >^2#> T u P 5. 3, 153^ 
*JB^S21fc#T#3o 3 1 0 3, 3 2 0 2 

ttjfcjMWS"?* d , t-n^nia 3 tc^-r * a tc^x^ >y 

«I3 1 0 2, 3 2 0 2lc»«SnT^5o 310 
4. 3 2 0 4 te3ttg«8T*fe D . ^tl^ tl^cX-Y *y 
SSS53 10 2, 3 2 0 2fc8SBH«nTl/^o 3 107, 
3 2 0 7 fflJaSSHT. 7-^f->3^ffl^ 
40 5CktfT**«o 3 1 13-31 1 6Rtf 3 213.3 

2 1 4tt±«**east-*«:fto«7r>f^^easBT* 

D, 3111. 3112. 3117. 3118. 321 

i . 3212 ttggffi • mmm%fcm~$z>tcth<D?t7T 

^A£Mt£§ 0 3105. 3109, 3205, 3 

209^, itffi^iss^6^M / #ifiB^e3M*rs^§ 
ftyT^^&mmcmM^nr^^o 3 1 0 6, 311 

0, 3 2 0 6, 3 2 1 0te. ffiy-K^60Ea • WK 
so El-xiSM • IWWI s $g^eji-rSo 3108. 3 2 0 8 « 
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(SONETO«*tt, Wy K<D§Ki\> O^^rtt 

[0031] H3^*r^xxA*Jlv^i:, ifi^o 

5 0 3tesi»3 1 i ytx^y+mtms 1 o 

2. ft£SSK3 1 1 4. y*-H8HH3 2 0 2£rM 

0 T 3 2 0 4 £fr < * 3 KftX'f ^[eJ£§Sl 3 

1 0 2. 3 2 0 2*^D»^.6tlT^«i:"rSo MS 

z<Dftm^<D%£M%ftt>%;\<\ yt^mm3 2 0 4 K 

^jS6fca*fc, 'lflii®5i^B3 2 0 8tt, /-F3 10 
1 T03tt«^Ottffi*a5fcfttWJl»ffl3te33l«S3 2 0 
5£JE^T\ /-F3 10 1 7?<DJt« ^comi^rli^^ 
J: "5 fc, / — F 3 1 0 1 '\tlM**tiJt"o /-F3 2 0 2 
fr&0*1**SW-fc/--K3 1 0 Hi. t¥;^SS3 1 1 
5*^<Oitt«#*%«#J6a««3 1 0 8T'S«^n5 

#8!J£U *<D»**#aS«S3 1 o Q^ffl^T^fit- 
^c^c^o. /-F3 2ont /— F3 2oncfi* 

[o o 3 2] ytimmmwiz, 

5c c 0 J; 5 fts^ Xfi*4ffl^S c i: lc J: 5 , 1S?1^B 
cDffl»[*W6-rci:^RrB6TS5. /— F«B*ffi=ix 

&T<Dffim<Dmmrfoz£h^mh%:%> 0 for, 
^^uolfifflltw. for, eft • »jini/x-rA* 

[0 0 3 3] C0*3£Jtt«*ttfl£y FW!>a:<IE*K: 

[0 0 3 4] Hj4^ffl^T, ft 4 ©RKOHttfMfcO^ 
TKBB-TSo H 4 tcSS^T 4 10 1. 4 2 0 Hi, t^M 
i^^F7-^'/-F4gto 3102-3214 

§ D 4104, 4105. 4204, 4 2 0 5 teftSfl 

Tfe^WMLT, fS^®S§IIf3 1 0 7X^3 2 0 7 
^J^S^Elt^o 4 1 0 2, 4 1 0 3&ft#lKSS 
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TSD> JttX>ry^@B»3 1 0 2£D7i^9 5%, JfcS 
ff§§4 1 0 4. 4 1 0 5<D^5%<Dm^yt%: / fi$&t 
§o l^tHlC 4202, 4203 ltftfti&$&V£> D , )tX 
^*y^HIggffi3 2 0 2071^9 5 %, 7fc§flg4 2 0 

2, 4 2 0 5©#^5%Offl^Tft*#lft^£o t£o 
T, 3fc$J*K4 1 0 2, 4 1 0 3 fcftS<I88 4 1 0 4, 

4 1 0 5%m^%^£\Z&^MW^ft<0%\s^)\s%:^\Z. 

fift-rs»^nrte"t»afe5o b*ic ^^§§4 202, 

4 2 0 3 ^JtSMS 4204, 4205 C fc £ 

[0 0 3 5] ±IBOJ:atc±«^7 l c07 i db-<;b^?l 

ifll*tt*««9KWK« 3 2 0 8 fcjfcttT 5 * ^ 
x^7«i3 2 0 2^Di^^c^ia^ ±fi 

fcLTifll^OJttl^^OEa, »2 8»i:LT±« 

e *y F K D m<D®kM t f 5 c t r^B"? 5 o 
[0 0 3 6] 4\ £fl»ft#ft£2S&3 1 1 4^iIoT 

3 2 0 4Tg{I£nT^££-r£o 3 1 1 3^m^tB 

mmt-?%o S77^3 1 1 4^±izmm^nx^ 

SttffiTJi, 7t§«§§4 2 0 4^fflV>7 i cl-^;b^i£ti^ 

*o»ftti8i:«ST?** can 0 mimm 

^»*»6tlfc : IHIlJtte3aSIS3 1 1 3lc9JD»*T»«F 

^S3 1 0 8, 3 2 0 8) ^rffl^T, ti^y FRt)*^0 
[0 0 3 7] S4 0«WOHSSMt?tt. T^fM^OlgtltC 

*-/^^F*E«U m2gPgOl£?I^LTS T S- 
1 7^-— v^y FtvU • /S-\>y KSEft'TS c i: t 
40 RltlTfeSo SONET Tii, STS-1W?^3> 
. ^-/^>y KSfiaLt, SJ&T^X^— ^^^y F^ 

^y F*fiitSStJ:Dt., Fi^lSS! 
t?**»B©#^ *fi««*«**v^ for, »*<o 

jgCoTl^l^m, 65/-Ktd r o p 

F ^ TSlt ^ iiO t B t c h ^ 1 1 
»fi*«W/hS < TStfo 

so [003 s] mmmmt, safftoa»ntfa6*i/^ 


(7) 


If m 2000-232420 


11 

■fe*$/a > • KOiea«!fV\ Ig2g:Pi<Dl£ 

Izm^TfcX^ v7-m§&M3 2 0 2(0ft*>tMuffl^3) 
ICA*U IfW-Kt'd r o p (&fi8) "T^H 
tf&SfcOti-^X • F£>#ISBgff (I4T3 2 

Uv^Xfriffi/— H'sfttt-r S*W8 (H4T3 2 1 2> 3 
4T3 2 0 8<D8B#fc:fflMO U:«It)»ATKa*fTOC 

{& a x h ^istiv- x x a ^wifig-r # rj ait fe « o 

[0 0 3 9] S5O5Sffl<0*fil6Wfc:^^TH4*ffl^T 
Bfflt«o W4 0aMOjtSfcffJTKBBLte<t-5^ HI 4 

Tfe^o X> /- H 4 2 0 K 4 2 0 2lt £g 1 SPg<£ 
«^3fc*3tffi#ffiffiS«3 2 0 8lcKttU *2SB<0 

^fcBfO^. 7*cX^y^[I!K*f 3 2 0 2*flJ5»^SC 
[0040] COctoK, »»tt£l&B£"e<DE«til 

«o*fl6y-K^eau *«ftB*©#ffiy-F^S2 

8^iI«B©(B*###U:< v\, BMW#t?fc, Kitted 
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nitres *o 

[0 0 4 1 ] *»M*t)Ot» 1 (D^mfo^mS 

<DmmT*mm\cmmi>rc-h\ ens of Pirn c 
[oo42]ii mmnumm. \m 

ftllfiiV^i^SSlte^ lltSott> 2<H 

[0043] m2(D§mcom^mxHi, its 

[0 0 4 4] S3 W 4 Oflffl, S 5 OfBSOU 

* v fe *f ssb # a jb T?*sci:i±gfirefeSo 
[o o 4 s] Effl • SB»«^*ea-r«#ak 

<. 0H*fcf, y-FH«tc±fi^i:S*5iffiS<0EIS 

[0 0 4 6] «X>f y^lslB«<0*1»ffll/^3l£X^y^ 
kLT. L i Nb03 *ffll/^T^6nfcJtX^-y^*ffl 

[0 0 4 7] ^IgWtO^fiSffjTtiJtX^yf-lHlBWfcL 

[0 0 4 8] *5SW<0**«!l"ei±, fcX^^y^tHlSS^i: 
3tX-Yy^-|ilB«*fflV^Tfe*Sirat±iaSt**So ?Sfi 

[0 0 4 9] *^O^SBffOTni, x-f^^0KS8i:L 
so T. SON E TO A DM. DCS»fc^ SDH 
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(Synchronous digital hier 
a r c h y) IlgcDADM. DC S»Tt, -f-Offi 

[0 0 5 0] Jtt«*««««K«l*nT^*KIIBOI»«El 
»cBLTltlBLft^ ^*W^T«JM9ll«tl* 

^nT^Tte^snTv^sM^ortS^toSft^ 

So 

Coo5i] x, fifgMJiSMt try— ^x-r— >3 10 
^^fflvfc^ /<— V-?vl/ • ni/tfa— £ % DSP C-r 

[0 0 5 2] 

fig k ft S O T\ flffc 9Sllf « ftfi ft i/ ^£££HO*MI 
^Dfe'>ft<TAV\ ^IiSffl^/ , ">XfAfl± > mm 

mmmm(om&m*mzircttfvim%:<DT\ mm 
sijffli^xT-Aicsstt^ns mmm%:'j>-& < -r s c 

§„ x, «fflMiMRoeji«*«6riii:tfBriiftoT', 

mm • rn'mmunrnm^Bc k> \z < < -rs c won 

[0 2] W2 0SMIO-WWH«3Vr7nv*HT« 

[0 3] m3(D3%W(D—mMm*mtt%rz&<D7uy 40 
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[0 5] S 2 4 ^Oiiitfflt^TtX^ 7 f 
[0 6] {»fl*Sf7nyjrHT**o 

1 0 0 ffifl**y h7-^ • y- K 
1 0 1 X«fy?-m9&M 

10 2, 104 D S U (Digital signa 
1 unit) 

i o 3 7-^xf->av (Hfssas^a) 
i o 5 m^mirnm «raaa#«) 

1 0 6, 1 0 9 M^fSSS 

1 0 7, 1 0 8 MfSli 

200 hy-* • y— K 

2 0 1 JttX-r^EIESB 

2 0 2 WDM^ryT^ Ott»»¥S) 

203 («w«afli9*s«-r«*«#a) 

204 mmmmw mmmmmsd 

205 Tt^ffn mmwmm^%mm~?2>mm^m) 

206 WDMA 7^7 Ofrfr?ft#&) 

207 ««9««e»fli cjtd#Effi#a) 

2 0 8. 2 0 9 }fc£2Stt 

3 1 0 1, 3 2 0 1 )df*7h7-*'/-K 
3 1 0 2, 3 2 0 2 JfcX-Y^ISBSS 

3 1 0 3, 3 2 0 3 ft2i«B 

3 1 0 4, 3 2 0 4 ftSflgg 

3105, 3205, 3109, 3209 ^iSSgg 

3106, 3206, 3110, 3210 JfcSMI §s 

3107, 3207 m^mmm 

3 1 0 8, 3 2 0 8 ytm^mmW 

3 1 1 1 -3 1 1 8, 3 2 1 1 -3 2 1 4 S77^A 

4101, 4201 ftmm*v yv-v • /-F 

4102, 4103, 4202, 4203 7fc#lK§g 
4104, 4105, 4204, 4205 ftSflSg 

500 ytxjy+m&m 

501-503 VhU ^X^X^y^ 

600 jfcini*^ h?-^ . k 
6 o i «g#sj£a««s 

6 0 2 ftigSfiffi 

6 0 3 yfix-f y^-isBffl 

6 0 4 iK«#ffl£«^SSg 

6 0 5, 6 0 6 )t7r>T/^eaJB 
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102 


105 



103 


3 0 0 / — K 


208 


209 



204 


200 -/-R 


[B3] 


8102 K 



8118 


8113 


3111 
3110 S205 
S109 S2D6 


3108 



[0 4] 


8116 ! 


4101 

.<2 

41 „ 8102 ft^ffim; 8114 


4201 J — Y 


4202 3202 j 
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[B5] 


6 0 2 



BOO 5feX-f -r^^&ie 


CBB6] 


801 602 80S 004 



6 00 J — V 


(51) Int. CI. 7 

H 0 4 Q 3/52 


F I 

H 0 4 L 13/00 


7-73-K (##) 

3 1 3 


